KHOA HOC VA CONG NGHE MO

PANH GIA HIEU QUA XAY DUNG
PUONG HAM GIRO THONG TIET DIEN LON
THI CONG BANG SO B0 CHIA GUONG

\/ i¥c xay dung cac dudng ham tiét dién Ion
(chieu rong khai dao B>6 m) phuc vu cho cac
dudng hadm giao thong, cac ham tram, cac
*ar*s muc trong hé théng dwong tau dién ngam
ngay cang duoc quan tam va chu y nhiéu hon &
Vidt Nam [1], [4]. P& téng tinh én dinh ciing nhw téc
@3 thi cong cac duong ham giao thong nay trong
aeu kién gat da trung binh dén clrng virng va diéu
ki&n may moc thiét bi st dung khdng cho phép [a st
dung bién phap khai dao chia guong [1]+[6], [8], vOi
nhizrng duong ham co chiéu cao Ion va chiéu réng
khong qua lon thuong ty 1€ H/B>1 thi nguoi ta
thwerdng st dung so do chia gwong ha bac. Viéc ha
n2c cb thé tir trén xubng dudi hodc cling co thé st
Jung bien phap khai dao dudi trwdce trén sau. O‘ Viét
“am trong finh vuc xay dwng cdng trinh ngam noi
=hung cing nhu xay dwng cdng trinh ngam mat cét
ngang lon noi rieng clng da cé nhitng ngudi nghién
ciru vé van dé nay [1)+[4]. Tuy nhién, cho dén nay
ihi cac tac g|a néi trén thwong glai quyét cac bai
toan trén co s& dat da dong nhat déng huwéng. Dac
bidt, ho thuwéng quan tam dé gidi cac bai toan bang
co hoc cling nhw thi cong khi dwéng ham duoc dao
toan tiét dién ma con chua ho&c it chu y t&i bién
phap thi cong cac cong trinh ngam co thi cling &
murc do rat han ché. Trén thuc té phan tich cac tai
liéu nghién clru & Viét Nam cho dén nay chua co
cong trinh nao trd 1&i van dé danh gia hiéu qua ky
thuat, kinh t& cho cac bién phap khai dao chia
guong dbi voi cac dwong ham vé&i chiéu cao lon
.hon chiéu réng nhw trén. Chinh vi vay, viéc nghién
ctru danh gia nay dwgc xem la co y nghia.

1. Sor db tinh todn va cac cong thirc tinh toan

Gia st bai toan can tinh toan, danh gia hiéu qua
cta cong tac khai dao duong hadm chia gwong ha
bac (H.1). O day dao phan néc tién trwée, sau do ha
nén twong tng t phan | sau d6 @én phan Il va bai
toan nay dwgc so sanh véi cling bai toan hinh dang
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kich thwéc nhu trén nhwng |a khai dao toan guong.
Gia st trweeng hop dao chia guwong nay viéc td chirc
cong tac khai dao & guong trén va ha bac & guong
dwei khéng anh hwdng dén nhau (ttee 1a so do b tri
td chirc khai dao ¢ 2 guong duoc xem la toi Lru).
Gia str & day dwong ham dao trong dat da trung
binh dén cirng virng va phwong phép khai dao &
day st dung la khoan né min, day van la phuong
phap dang dwoc str dung rong rai & Viet Nam.

H.1. So do khal dao ha bac

1.1. Tinh toan cac théng s6 tinh toan cho
trieong hop khai dao toan gwong:

Tong lugng thude né Q, kg dugc xac dinh béng
cong thirc sau [2] [5], [8]):

Q=S.I.q, kg/m® (1)
Tai day: S=5i+5;; S - Dien tich toan bd mat cét
ngang dudng ham, m? Si - Dién tich mat cét
ngang guong dan bén tren m?; S" - Dién tich mat
cat ngang gwong dao bén dU’O’I m?; I, - Chiéu sau
16 khoan, m; q - Khéi lwgng thude nd don vi, kg/m®
theo cdéng thirc N.M. Pokrovski [2], [5], [8]:

q=(1,2+1,5).q:.f;.e.d; (2)
Ta| day: q¢ - Hé s6 phu thudc vao kha nang no min
cla tirng loai da, q;=0,1.f ; f - H& s6 do kién co cua
dat d4 theo thang M.M. Protodlakonov f, - Hé sb
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cau tric cha khéi da, dwgc xéac dinh theo Béng tra
trong cac tai Ileu e - Hé sb kha nidng cobng nd cla
thuéc nd dem s dung; d - Hé sb c6 xem xét dén
anh hwéng cla duéng kinh théi thuég;

Thoi gian khoan guong phu thugc vao dién tich
guong dao S va loai may khoan déi véi chidu sau 16
khoan st dung l,, bang cac nghién ctru thi chiéu sau
khoan kinh nghiém c6 thé’duoc chon nhu trong H.2;
thoi gian xuc bdc thu don da trén guong t, dwoc xac
dinh dwa trén dd thj H.3. The&i gian chu ky duoc xac
dinh theo H.4. Th&i gian nap min tnap tra theo H.5.a.
Thoi gian cay om va dua guong vao trang thai an

. toan ty (xem H.5.b). Thoi gian chéng gitr t (H.5.c).

Téc do khai dao dwdng ham theo thang khi khai dao
toan guong dwong ham nay:
V= M . (3)

Tek
o day n - Sé gi¢r lam viéc trong ngay; m - Sé ngay
lam viéc trong thang; I - Chiéu sau 16 khoan khi
khai dao toan gwong, m; n - Hé sb st dung 16 min;
Te - Thei gian chu ky khai dao toan guong:

2.2. Khi khai dao bac trén phan vom (trwéng
hop dao chia gwong)

S dung chiéu sau 16 khoan I

Q=S;.i.qy, kg/m’ (4)
Tai day: I - Chleu sau 16 khoan Ik1—4 m; qy - Khéi
lwong thude nd don vi, kg/m® theo cong thirc N.M.
Pokrovski [2], [3]:

qr=(1,2+1,5).q+.fr.e.d. (5)
Tai day: qq, f, f; e, d - Cac tham sb duoc gidi thich
nhw phan trén va dwoc xac dinh thong qua céac
Bang tra hoac dwec Iy theo kinh nghiém;

Thoi gian khoan guong tx phy thudc vao dién
tich guwong dao S, va loai may khoan déi voi chleu
sau 16 khoan s dung lk1 (dwoc xac dinh bang do
thi trong H.2). Thoi gian xuc béc thu don da trén
guong ty (dwoc xac dinh bang db thi trong H.3).
Thoi gian chu ky theo (H.4) Teks. Vi - Téc d6 khai
dao guong dan truée, mithang:

TS N1Ml4N (6)

Tek1
Tai day n, - Sé gio lam viéc trong ngay; my - Sé
ngay lam viéc trong thang; lxs - Chiéu sau 16 khoan
o guong dao dan trwde, m; n - Hé s6 st dung 16
min & gwong hdm dan tredc; Teg - Thoi gian chu
ky & gwong dao dan truede.

2.3. Khi khai dao phan dwéi

Lwong thubec nd sw dung @ gwong dudi:

Qi=Si.lk2-9a, kg/m (7)
Tai day: 2 - Chiéu sau Io khoan, g4 - Khéi.lvong
thubc nd don vi, kg/m® theo coéng thirc N.M.
Pokrovski véi guong dudi co 2 mat thoang tw do
nén khéi lvgng thube nd don vi co thé lay giam di:

4¢=0,75.qy. (8)
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Théi gian khoan gwong phy thuéc vao dlen tich
gwong dao Sy va loai may khoan dbi vé&i chiéu sau
16 khoan st dung |y, (trong H.2); thei gian xtc béc
thu don da trén guong tig (H.3); th&i gian chu ky
theo (H.4) Tcko TOc d6 khai dao theo thang guong
bén dwei V, (m/thang):

Vs = n1_rp1|k2n 9)

ck2 :
O day: l» - Chiéu dai bwéc tién grong khi khai d3o
& guwong dudi, m.

‘2.4. Céac tham s6 ky thuat dwoc giam

Tdng khéi lvgng thube nd ding dé khai dao mét
chu ky khai dao ham:

A-Q *g“)”Q 100% (10)

Th&i gian chu ky:

+
[Tcm 2T0K2 _TCKJ
B= %; (11)
Tek

Tbc d6 khai dao theo thang béng so @b chia

gwong ha bac nay:

. 2ViVa , mithang;
V1 + V2
Téc d6 khai ‘dao tang lén dwoc:
Vig=(Vek-V), mithang; (13)
Tai day: V - Téc do khai dao dwéng ham bang so dod
dao toan guong, dugc xac dinh theo cong thirc (3).

(12)

3. Vi du sé tinh toan

Xéc dinh cac thdng s6 ky thuat khi khai dao duong
ham béng so d& ha bac voi cac thong sb dau vao
nhw sau: B=10 m, H=8 m; S=30,067 m?; Si=20 m?;
va mét dwong ham B=10 m va H=6 m v&i so dd dao
ham dan bén swon; khodng cach gitra cac guong 80
m; y=0,026 MN/m®; d bén kéo c,=9,45 MPa; Iyc dinh
két c=32 MPa; =35, E=2900 MPa; f=4:6;
p=0,25+0,33; thuéc nd sl dung Amonit AP-5JV;
dwong kinh thdi thube diy=36 mm, chiéu dai thoi thuoc
I=220 mm, trong lwong théi P=300 g. May nd min
ED-8PM va kip phi dién EDKZ-PM-15 v&i théi gian vi
sai 15 ms. Sau khi tinh toan cac tham sb bang cac
cong thire tir (1) dén (13) va lya chon céc gia trj trén
cac do thj tir H.2 @én H.5, chung ta thu dwoc cac két
gua khac nhau vdi cac so dd khai dao khac nhau
twong trng cho dat da co f=4 va f=6.

3.1. Cac tham s6 kién nghj véi cac so do khai
dao khac nhau bang phwong phap khoan né
min v&i hé sé dé kién cb dat da f=4

a. Truong hop dao 2 guong voi ham dan bén
héng (H.6.a) khi: khoang cach gilra cac gwong L=80
m: ;=3 m (khi chia gwong); k=3 m (khi khai dao toan
guong va st dung may khoan 1YbLL| 532]1):
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H.2. Bé thj sw phu thudc thoi gian khoan guong véi dién tich duong ham S
va loai may khoan véi cac chiéu sau khoan Iy khac nhau [7]
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H.3. D6 thi sy phy thu6e cda thoi gian thu don xtic b6 dét dé tiy & guong véo dign tich
maét cat ngang ham S va loai thiét bj xic bbc-van tai khi chiéu sdu 16 khoan =4 m [7]
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H.5. D6 thj phy thugc cua thoi gian nap cac 16 khoan t,a, (a), cay om dua guwrong vao trang thai an
toan ty (b) va chbng giik guwong dao t., (c) (YBLU-532/]) véi dién tich méat cat ngang gwong hdm S

khi chiéu séu 16 khoan I [7]

H.6. Céc so d‘o cma gu*owg a- Tru'ong hap dao

2 guong véi ham < “n bén hoéng; b - Truong hop
khai dao chia gwong ha béc (trén-dudi)

+ Khéi lwong thudc nd gidam dugc so voi dao
toan guong theo (10): A=-9,04 %;

+ Thoi gian chu ky giam dwec so voi toan
guong theo (11): B=-25 %;

+ Téc do khai dao bang so dd nay theo (12):
V=162 m/thang;

+ Téc dd khai dao nang cao duoc theo (13):
Vhe=40 m/thang hay 162/122=1,33 lan.

b. Trwong hop dao 2 gwong véi hdm dan bén
héng (H.6.a) khi: khoang cach gitra cac gwong L=80

m' CONG NGHIEP M0, 6 3 - 2015

m; k=4 m (khi chia gwong); k=4 m (khi khai dao toan
guong va st dung may khoan WBLL[ 5320):

+ Khéi lwgng thuéec nd gidam dwoc so véi dao
toan guong theo (10): A=-9,39 %;

+ Th&i gian chu ky giém duvoc so voi toan
guong theo (11): B=-41 %;

+ Tbc d6 khai dao bang so dd nay theo (12):
V=186 m/thang;

+ Toc dd khai dao nang cao dugc theo (13):
Vhq=78 m/thang hay 186/108=1,72 lan.

c. Trwdng hop khai dao chia gwong ha bac
(trén-dwéi) (H.6.b) khi: khodng céch gilra cac
guwong dao L=80 m; k=4 m (khi khai dao chia
guong); k=4 m (khi khai dao toan gwong)

+ Khéi lwong thubec nd giam duwoc so véi dao
toan gwong theo (10): A=-14,53 %;

+ Thoi gian chu ky gidam dwoc so voi toan
guong theo (11): B=-41,6 %;

+ Téc d6 khai dao bang so dd nay theo (12):
V=185 m/thang;

+ Téc dd khai dao nang cao dwoc theo (13):
Vng=77 mithang hay 185/108=1,72 lan.

d. Trwdng hop khai dao chia guwong ha bac
(trén-dwéi) (H.6.b) khi: khodng cach gilra cac
gwong dao L=80 m; Ix=5 m (khi khai dao chia
guong); Ik—5 m (khi khai dao toan gwong)

+ Khéi lwong thubec nd gidm dwoc so véi dao
toan guong theo (10): A=-14,29 %,;

+ Thé&i gian chu ky giém duoc so voi toan
guong theo (11): B=-46 %;

+ Téc d6 khai dao bang so @b nay theo (12):
V=203 m/thang;

+ Téc do khai dao nang cao duogc theo (13):
V=68 mithang hay 203/135=1,51 Ian.
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3.2. Cac tham sé kién nghj véi cac so do khai

dao khac nhau bang phuvong phap khoan né min
v6i hé sb do kién co dat da f=4 (tiép theo)

a. Treong hop dao 2 gwong véi hdm dan bén
héng (H.6.a) khi: khoang cach gilra cac gwong L=80
m; =3 m (khi chia gwong); k=5 m (khi khai dao
toan gwong va st dung may khoan 1YBLY 532[):

+ Khéi lwong thube ndé giam duoc so voi dao
toan gwong theo (10): A=-12,7 %,;

+ Thei gian chu ky giam dwgc so voi toan
gwong theo (11): B=-58,3 %;

+ Téc do khai dao bang so do nay theo (12):
/=195 mithang;

+ Téc do khai dao nang cao duogc theo (13):

—50 r“fthang hay 195/135=1,44 lan.

b ong hop dao 2 guwong VoI ham dan bén
nong (H.8.a) khi: khoang céach gitra cac guwong L=80
= L.=3 m (khi chia gwong); k=3 m (khi khai dao
02n guong va st dung may khoan 1YBLL 5321):

+ Kndi lvong thube nd giam dwoc so voi dao
ioan guong theo (10): A=-12,79 %);
ian chu ky giam dugc so voi toan
theo (11): B=-37,5 %;

é: G5 khai dao bang so dé nay theo (12):
4 5 mithang;

+ 6c dd khai dao nang cao dugc theo (13):

=73 m/thang hay 195/122= 1,57 lan.

¢ Treong hop khai dao chia guwong ha béac
Tén ,.Jf}i) (H.6.b) khi: khoang cach gilra cac
rong dao L=80 m; l,;=4 m (khi khai dao chia
=4 m (khi khai dao toan guong):

+ <H0| lrong thude nd gidm duwoc so véi dao
toan grong theo (10): A=-14,29 %);

+ Thoi gian chu ky gidm dwgc so voi toan
guong theo (11): B=-46 %;

+ Téc @6 khai dao bang so dd nay theo (12):
V=203 m/thang;

+ Tbc do khai dao nang cao duwgc theo (13):
V,,=68 mithang hay 203/135=1,51 lan.

d. Trwong hop khai dao chia gwong ha bac
(trén-duwdi) (H.6.b) khi: khodng cach gilra cac
guong dao L=80 m; =3 m (khi khai dao chia
guong); k=3 m (khi khai dao toan guong):

+ Khéi lvong thuéc nd giam dwgc so v¢i dao
toan guong theo (10): A=-14,29 %;

+ Theéi gian chu ky gidm duwoc so voi toan
guong theo (11): B=-50 %;

+ Tbc @6 khai dao bang so dd nay theo (12):

V=162 m/thang;

+ Téc do khai dao nang cao dwoc theo (13):
Vhq=40 m/thang hay 162/122 1,33 lan.

3.3. Cic tham sé kién nghi véi cac so do
kha: dao khac nhau bang phuvo’ng phap khoan
nd minv&i hé sé doé kién co dat da f=6

]

(&) (l

() e

a. Trwong hop dao 2 gwong véi hadm. ddn bén
héng (H.6.a) khi: khodng cach gilra cac gwong L=80
m; k=4 m (khi chia gwong); k=4 m (khi khai dao
toan gwong va str dung may khoan 1YBLL 532/1):

+ Khéi lwgng thubc nd gidm duwoc so voi dao
toan gwong theo (10): A=-9,39 %;

+ Thoi gian chu ky giérn dwgc so voéi toan
guong theo (11): B=-41 %,

+ Téc do khai dao bang so dd nay theo (12):
V=186 mithang;

+ Téc dd khai dao nang cao duwoc theo (13):
Vhe=78 m/thang hay 186/108=1,72 lan.

b. Trwdng hop dao 2 guong véi hdm dan bén
héng (H.6.a) khi: khoang cach gilra cac guwong L=80
m: 1w=3 m (khi chia gwong); k=5 m (khi khai dao
toan guong va st dung may khoan 1YbL 532[1):

+ Khéi lwong thude nd gidm duwgc so voi dao
toan gwong theo (10): A=-9,39 %);

+ The&i gian chu ky giam dwgc so véi toan
guwong theo (11): B=-58,3 %);

+ Téc d6 khai dao bang so dé nay theo (12):
V=195 m/thang;

+ Téc dd khai dao nang cao dugc theo (13)
Vhg=60 m/thang hay 195/135=1,44 lan.

c. Trvong hop khai dao chia gwong ha bac
(trén-dwoi) (H.6.b) khi: khoang cach gilta cac
guong dao L=80 m; lxy=5 m- (khi khai dao chia
guong); k=5 m (khi khai dao toan gwong):

+ Khdi lwong thubc nd giam dugc so voi dao
toan guwong theo (10): A=-14,29 %;

+ Th&i gian chu ky giam duwgc so voi toan
guong theo (11): B=-46 %;

+ Téc dd khai dao bang so dé nay theo (12):

" V=203 m/thang;

+ Téc dd khai dao nang cao dwoc theo (13):
V=68 mithang hay 203/135=1,51 lan.

d. Trwdng hop khai dao chia guwong ha bac
(trén-dwei) (H.6.b) khi: khoang cach gilra cac
guong dao L=80 m; Ix=4 m (khi khai dao chia
guong); k=4 m (khi khai dao toan guong):

+ Khéi lwong thubéc nd gidm dugc so voi dao
toan gwong theo (10): A=-14,29 %;

+ Thei gian chu ky gidm dwoc so véi toan
guong theo (11): B=-46 %;

+ Téc do6 khai dao bang £ db nay theo (12):
V=162 m/thang;

+ Tbc dd khai dao nang cao dugc theo (13):
Vhe=54 m/thang hay 162/108=1,5 lan.

4. Két luan va kién nghj

Tir cac két qua phan tich, tinh toan thu dugc &
trén, ching ta c6 thé thu dwoc nhirng chi tiéu ky
thuat sau:

. % Trwong hop dao 2 gwong véi hdm dén bén hong:

CcONG NGHIEP M0, S0 3 - 2015 [,
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+ Lwong thubc nd st dung sé tiét kiem dwoc tir
9+13 %;

+ Th&i gian chu ky so v&i khai dao toan guwong
rat ngén duwoc tir 2560 %;

+ Téc do khai dao sé nang cao duoc tir 1,3+1,75
lan so voi khai dao dwdng ham dao toan guong;

% Trwdng hop khal dao chia gwong ha béac
(trén-dudi);

+ Lwegng thudc nd st dung sé tiét kiém duoc tor
14+15 %;

+ Thoi gian chu ky so vé&i khai dao toan guong
rat ngan duoc tir 40+50 %;

+ Téc dd khai dao sé& nang cao dugc tir 1,3+1,73
lan so v&i khai dao dudng hdm dao toan guong.

Ti¥ nhitng két qua trén co thé thay réng trong
diéu kién may moc thiét bj khoan dao han ché
khéng thé dao toan gwong va st dung so dé khai
dao chia gwong ha bac thi co thé lam giam dwoc
téng chi phi lvgng thubc nd st dung cho dudng
ham nay va tbc d6 khai dao duwéng hdm ciing dwoc
nang lén. Tuy nhién, viéc lwa chon céac gia trj tor
trén cac biéu dd cling c6 nhirng sai s6 nhat dinh
tuy thubéc vao trinh dd thi céng clng nhw kinh
nghiém lam viéc cha ngwoi thi cong khai dao ma
cac théng sb cb thé thay dbi. Day- ciing la co s&
ban dau dé lwa chon so dd khai dao chia gwong
trong khi diéu kién may moc thiét bi ctia don vi thi
cong khéng dam bao dé khai dao toan gwong.0
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SUMMARY

Top advance and benching method is
solution for tunnels with big height and
limited equipments. However, nowadays in
Vietham assessment the effects of
schemes on rock mass around tunnels in
the theory and practice is limited. This
paper shows that in case of span of tunnel
B=10 m and height H=6 10 m using top
advance and benching scheme explosion
weight is decreased from 9 to 15 percent,
excavated speed can be increased
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